THE assessment of glucose tolerance is an important part of the investigation of a variety of metabolic and endocrine disorders. In clinical practice it is usual to give the loading dose of glucose by mouth, nd a precise evaluation of glucose tolerance from the blood sugar values then obtained is difficult, as absorption of glucose from the gut is not completed fora variable time. The rising and falling limbs of the curve do not, therefore, reflect the true rates of either absorption or disposal, since the two processes are coincident over an intermediate period. In contrast, following the intravenous administration of glucose, the maximal hyperglycaemia is immediate and the subsequent fall in blood glucose is uninfluenced by simultaneous absorption. Analysis of the observed fall in blood glucose by appropriate mathematical methods eliminates at least one major difficulty in the measurement of glucose tolerance.
INTRODUCTION
THE assessment of glucose tolerance is an important part of the investigation of a variety of metabolic and endocrine disorders. In clinical practice it is usual to give the loading dose of glucose by mouth, nd a precise evaluation of glucose tolerance from the blood sugar values then obtained is difficult, as absorption of glucose from the gut is not completed fora variable time. The rising and falling limbs of the curve do not, therefore, reflect the true rates of either absorption or disposal, since the two processes are coincident over an intermediate period. In contrast, following the intravenous administration of glucose, the maximal hyperglycaemia is immediate and the subsequent fall in blood glucose is uninfluenced by simultaneous absorption. Analysis of the observed fall in blood glucose by appropriate mathematical methods eliminates at least one major difficulty in the measurement of glucose tolerance.
The intravenous method has been studied by several workers over the past three decades. There is still, however, no uniformity of procedure, particularly in regard to the "loading dose" of glucose given, and there is considerable lack of agreement as to the best method of evaluating the glucose tolerance from the results obtained. Tunbridge and. Allibone [1940] made their criterion the time taken for the blood sugar to regain the fasting value, whereas Crawford [1938] used the time taken to reach the value of 100 mg. /100 ml. Jorgensen [1926] and Ross [1938] measured the area under the observed curve, and Lozner, Winkler, Taylor and Peters [1941] took the two -hour blood glucose value as their index.
The disappearance from the circulation of substances injected intravenously has been studied by many workers. Fishberg [1930] showed that when foreign sugars such as xylose and galactose are injected intravenously into rabbits their rate of disappearance from the circulation is exponential with regard to time, and Greville [1931] reported that after the single intravenous injection of a calcium salt the fall in serum calcium, expressed in this instance as the difference between the total and initial value, conformed to the same type of equation. 85 Duncan Greville [1943] has presented a masterly analysis of the dynamics of the fall of blood glucose following upon the rapid introduction of glucose by the intravenous route. He demonstrated that the curve obtained by plotting the concentration of blood glucose against time approximated to a simple exponential form. Hamilton and Stein [1942] also described this relationship, but they have emphasized that even this approximation applied to only a limited part of the curve, and further confirmation of this view is provided by analysis of the results published by Lozner et al. [1941] , Amutzio, Statzman, Vanderbildt and Nosbit [1953] and Bastenie, Conrad and Frankson [1954] , and of those of the present investigation.
Bastenie et al. [1953] plotted the log of the total blood glucose concentration against time, and called the slope of the straight line which best fitted their experimental data the "glucose assimilation coefficient ", which will be referred to in this paper as "total index ". This index is based on the assumption that the rate of fall of blood glucose at any time is proportional to the total blood glucose value at that time, so that the fall in total blood glucose could be expressed as a simple exponential function. Analyses of the available published data show that this is only approximately the case. The result is that the "total index" is derived from the application of a formula to a curve which demonstrably does not fit the equation from which the formula is derived.
Greville [1943] has demonstrated that by plotting dy /dt against y (where t =time and y =total blood glucose value) a straight line results which, however, does not cut the y axis at zero but at a point representing a positive value of y. If this value (y0) is considered and log (y -yo) is plotted against time a straight line results, so that the fall in blood glucose in excess of value yo is exponential with regard to time.
Amutzio et al. [1953] analysis of these results gives a mean "total index" of 1.96 (SD 0.30) and "increment index" 3.57 (SD 0.37). Bastenie et al. [1953, 1954] report for the same test the "total index" in normal persons as being Table IV.) Similarly, if the assumption upon which the "increment index" is based be the more correct, then the "increment index" will remain unchanged whereas the "total index" will increase with the larger loading dose.
The data presented in Table III [Pijoan and Gibson, 1938] . From this point the blood glucose is removed by excretion in the urine, although not more than 10 per cent of the loading dose is removed in this way [Davidson and Allen, 1925; Tunbridge and Allibone, 1941; Amutzio et al., 1953] , and by the body tissues. There are obviously several metabolic processes involved, but the net result of these processes is the removal of increment blood glucose at a rate which obeys a simple exponential law, until finally when the blood glucose level is approaching the fasting value the exponential relationship no longer obtains, possibly due to intervention by adaptative processes.
It is reasonable to deduce from the results obtained in this present investigation that the rate of removal of blood glucose is constant in any one individual and that it remains more nearly proportional to the value of glucose in excess of the fasting concentration than to the total concentration. This premise would appear to be physiologically the more reasonable, and it has been demonstrated to be applicable to the calcium ion [Greville, 1931] .
In view of the increasing precision which is now demanded in laboratory procedures designed to yield information on metabolic processes, it is surprising indeed that the relatively crude oral test is so commonly employed when a much more accurate index of glucose tolerance is desirable. The intravenous tolerance test is a sensitive and reliable procedure and, by the application of mathematical equations to the data afforded by it, a reproducible index of glucose tolerance is available. The "increment index is a basically sound and satisfactory measure of glucose tolerance and, being reproducible in any one individual within a twofold variation of the loading dose, is superior to the "total index ".
When accurate assessment of glucose tolerance is required, the intravenous test should be employed and the tolerance expressed as the " increment index ". SUMMARY 1. Two indices of glucose tolerance, the "total index " and the "increment index ", derived from an intravenous glucose tolerance test have been defined, and determined in, 20 normal and 15 diabetic subjects.
2. The "total index " is based on the assumption that the rate of fall of blood glucose remains consistently proportional to the total blood glucose value. The "increment index" assumes that the rate remains proportional to the increment blood glucose value.
3. The mean "total index" for 42 tests in 20 normal individuals was 1.37 and the mean "increment index" was 3.68. increases of the "total index' in 8 normal and 6 diabetic subjects. The "increment index" remained constant in both groups. 7. As the "increment index" is reproducible in any one individual within a twofold variation in the dose of glucose injected, it is the preferable measure of glucose tolerance.
INTRODUCTION.
Cortisone is a steroid with diabetogenic properties in that it induces hyperglycaemia and glycosuria when given in sufficiently large and prolonged dosage to experimental animals (Ingle 1941) , and may occasionally induce a diabetic state in normal persons. (Sprague, Power, Mason, Albert, Mathieson, Hench, Kendall, Slocum and Polley,1950; Burns, Engel, Viau, Scott, Hollingsworth and Werke, 1953) .
It both increases gluconeogenesis (Soskin and Levine 1952) and decreases the rate at which the tissues can assimilate glucose from the blood. (Frankson 1953; Persky, Linsk, Isaacs, Jenkins, Rosenbluth and Klupperman, 1953; Conn and Fajans 1956) .
After a single and smaller dose of cortisone, the reserve insulin activity of normal animals and human beings can overcome this anti -insulin effect on glucose tolerance. In diabetic persons, however, and in specially prepared experimental animals reserve insulin activity is limited and impairment of glucose tolerance occurs in the face of a critical dose of cortisone.
( Zucher 1949; Berger 1952; Conn and Fajans 1954) .
Zucher (1949) showed, in rabbits, that the glucose tolerance, determined by an intravenous technique, was not altered by the parenteral administration of a specific dose of aqueous adreno -cortical extract thirty minutes previous to / to the test.
A subdiabetogenic dose of alloxan was then given and the glucose tolerance was found to be unchanged. When, however, the adrenocortical extract was given before the test a marked impairment of glucose tolerance resulted.
On the basis of this experimental work the effect of cortisone on glucose tolerance has been studied in normal and diabetic persons. A critical single dose of cortisone has been established, which would produce a significant exaggeration of the already existing impairment of glucose tolerance in diabetic persons, but which would not influence that of normal individuals.
The effect of this dose on the glucose tolerance of patients having "latent diabetes" and of persons suspected of being in a "prediabetic state" has been investigated.
Methods and Materials.
Glucose tolerance was determined by the intravenous technique, the results being expressed in terms of the increment index (I.I.) (Duncan 1956 ).
When the test was repeated after cortisone, 200 mg. of cortisone acetate were administered by mouth 120 minutes prior to the injection of glucose. The blood glucose was determined by the Hagedorn-Jensen method.
Selection of the critical dose of cortisone.
Preliminary experiments showed that a dose of 400 mg. of cortisone lowered lowered the increment index in normal persons.
Conversely 50 mg. resulted in some reduction, and 200 mg. in a very significant reduction in the I.I.
of diabetic patients, but neither dose had any such effect in normal persons.
Further, as can be seen from Tables I and II, 200 mg. of cortisone produced no significant rise in the fasting blood sugar in either normal or diabetic subjects.
In two diabetic patients a test following 200 mg. of cortisone was performed in which normal saline was injected in place of the 50 per cent.
glucose solution and no significant alteration of the blood glucose values was observed in the following ninety minutes.
As 200 mg. of cortisone induced a statistically significant fall in the glucose tolerance of diabetic patients without altering the tolerance of normal subjects, this dose was selected as being suitably critical.
RESULTS.
Normal subjects. Patients with mild diabetes.
The tests were performed in 16 persons having mild diabetes as defined in a previous paper. (Duncan 1956 ). The data provided by the two tests in these 16 patients are presented in Table II One year later he was tested (see Table III Other diseases.
A small number of patients suffering from hepatic cirrhosis, florid hyperthyroidism or simple obesity were studied, but although it was usual to find some impairment of glucose tolerance, this was not exaggerated by cortisone. 
In 20 normal persons no change was observed following cortisone,
In 16 mildly diabetic patients the I.I. after cortisone was lower than the control I.I. by an average of 33 per cent.
In 10 patients with latent diabetes the I.I. after cortisone was lower than the control I.I. by an average of 35.5 per cent.
Nineteen persons suspected of being in a prediabetic state were tested and in nine, cortisone induced a lowering of the I.I. by 4t least Fasting glucose value Glucose increment 
